Amperometric biosensor for hydrogen peroxide based on coimmobilized horseradish peroxidase and methylene green in ormosils matrix with multiwalled carbon nanotubes.
A novel amperometric biosensor for the analytical determination of hydrogen peroxide was developed. The fabrication of the biosensor was based on the coimmobilization of horseradish peroxidase (HRP), methylene green (MG) and multiwalled carbon nanotubes within ormosils; 3-aminopropyltrimethoxysilane (APTMOS), 2-(3,4-epoxycyclohexyl)ethyltrimethoxysilane (ETMOS) and phenyltrimethoxysilane (PHTMOS). APTMOS determined the hydrophilicity/hydrophobicity of the ormosils and PHTMOS and ETMOS increased the physical and mechanical strength of the ormosil matrix. The ormosil modified electrodes were characterized with SEM, UV-vis spectroscopy and electrochemical methods. Cyclic voltammetry and amperometric measurements demonstrated the MG coimmobilized with HRP in this way, displayed good stability and could efficiently shuttle electrons between immobilized enzyme and electrode, and MWCNTs facilitated the electrocatalytic reduction of H(2)O(2) at reduced over potential. The Micheaelis constant of the immobilized HRP was 1.8mM, indicating a high affinity of the HRP to H(2)O(2) without loss of enzymatic activity in ormosil matrix. The prepared biosensor had a fast response of H(2)O(2), less than 10s, and excellent linear range of concentration from 5 x 10(-7) to 2 x 10(-5)M with the detection limit of 0.5 microM (S/N=3) under the optimum conditions. At the same time, the influence of solution pH, effect of enzyme amount, steady-state applied potential and temperature on the biosensor were investigated. The enzyme electrode retained about 90% of its initial activity after 30 days of storage in a dry state at 4 degrees C. The preparation of the developed biosensor was convenient and showed high sensitivity with good stability.